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[ Abstract ] Objective: To establish an HPLC fingerprint of Menthae Haplocalycis Herba standard
decoction, in order to identify the main chemical component of common peaks, and determine the content of
rosmarinic acid. Method: The chromatographic fingerprints of 10 batches of Menthae Haplocalycis Herba standard
decoction from different areas were determined, and the chromatographic separation was carried out on Kromasil
Cy (4.6 mm x250 mm, 5 pm) at the temperature of 30 °C. The mobile phase was acetonitrile and 0. 1% formic

acid solution for gradient elution, with a flow rate of I mL-min "', and the detection wavelength was 330 nm. The
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10 batches of fingerprints were imported into Similarity Evaluation System for Chromatographic Fingerprint of TCM
(2012. 130723 ) for chromatographic peak matching, the reference fingerprint was established with the average
method, and the similarities of 10 batches were evaluated. Result; The HPLC fingerprint of Menthae Haplocalycis
Herba showed 13 common peaks. The similarities of 10 batches from different areas were all more than 0. 90. At the
same time, 9 common peaks of the fingerprint were identified by using Q-TOF-MS spectrometry. Rosmarinic acid
content was also determined by using the HPLC fingerprint method. Conclusion: The method is simple, rapid and
accurate, with a good reproducibility, and can be used to rapidly and effectively evaluate the quality of Menthae

Haplocalycis Herba standard decoction and lay a foundation for the quality control of Menthae Haplocalycis Herba

formula granules.
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Table 1  Recovery test ofrosmarinic acid in standarddecoction of

Mentha haplocalyx

No. PRHE AR/ g WAt /mg  FEf P/ /mg BICR/ %
1 0.250 1 0.753 6 0.375 2 99. 55

2 0.2515 0.756 8 0.3773 99. 84

3 0.250 9 0.755 1 0.376 4 99.63

4 0.2513 0.756 4 0.377 0 99. 82

5 0.2545 0.758 3 0.38138 99. 05

6 0.251 2 0.755 2 0.376 9 99.53

H AR A 0.380 1 mg,

F2 10 fEFREGTIFREWELRESH
Table 2 Physicochemical parametersof 10 batches Mentha

haplocalyx standard decoction and decoction pieces

R % H
No P 1 & 1% R wpE
T s ey E e 2 HER g
s e T S e

S1 AH-1 LGB 0.049 180315-1  0.155 26.6 84.14

2 AH-2 % 0.049 1803152 0.165 25.5 85.87

S3  AH3  ZEf  0.382 1803153  0.847  21.3  47.23
S4 AH4 g 0.042 1803154 0.157  18.2  68.03
S5 AH-5 28 0.235 180315-5 0.631 19.6  52.63
S6 AH-6 2 0.205 180316-1 0.732  15.4  54.99
S7 IS-1 YLF 0.021 180316-2 0.105  15.3  76.50
S8 Js2 JLH 0.042 180316-3 0.161  16.8  64.40
S9  JS3 PR 0.025 1803164  0.140  14.2  79.52
S10 Js4 VLI 0.026 180316-5 0.155  15.3  62.38

T 5 i Gt v U, 7 SRR 6 IR, LA 10 5
WA oy 23 BRI ST HY 1 ~ 13 5 AT 45 S0 i 1 A % R
P BT R] 0 AH Xof g T AR, RSD 1y < 2% |, [6] s 1] 1T AH
BLEE P R 14 e Mark U6 T 950 4% €835 48 20 151 355 1 4
RLEEY) >0. 99, R ASTEE A % B R A4f

2.4.2 EEMRE  HUE S A (180315-1)
A3 BIKE BRREL 6 4y, 4% IR 2. 2.2 TR 75 1 il 4 ki
A, 3 I HEARE DL 10 S0k S IR0 TR T ~
13 5 AT $8 208 19 AR £ B3 IR 1] R0 AH Xof e T AR,
RSD #4J <3% , [F) i ) A BLEE PFAN R4 # Mark 06
THEA 25 €3 i 20 A AR AL BE 34 > 0. 99, W] )5 i
HEREMERL

2.4.3 Rt BCES M b E g
WL, AE 0,2,4,8,12,18,24 h #E#E, DL 10 504
HZ BRI THED 1 ~ 13 5 3 45 S 1 A O B8
T¥] 1 AF X e 1T B, RSD 34 < 2% , [a) s 1) FH AH RS B
PR fF 4 Mark W6 T 55 25 €8 335 45 20 135 9 A AL 2



525 B4 16
2019 48 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 16
Aug. ,2019

¥ >0.99, F WL FIF I 24 h NERE .

2.5 PRGNS ST Sy BRSO 2. 2.2 T
i B A 10 L, TR SO 53
%, 433 10 Hit 38 far 45 E 1% 75 HPLC 35 8RS F
TEELL AIA #8 X RN E R G S HEEn b 2y
0,35 4 S0 TS AR LS PP RS (2012 JiL) , #E AT 04
DERL , 2R FH P2 80k A xR, HL s R R A5 4

F3 10 #tERAREHT HPLC 590 EEHE M E

R S Pl 3 AR B0 AS ] Sk v B v Ao o o 4 50 46 8L
BT EAT 13 AN JEA7 06, 10 by 4 A 37 70 5 X7 |
& B0 % AH AL BE TR R 4 ) Dl 0.924,0.907,
0.999,0.986, 0.998, 0.997, 0.910, 0. 925, 0. 999,
0.979, ARk VT 1) AHARLEE 25 5%, 81 5 34 s 1 1 511
() HPLC 8 S &1 3% 15 %6F HR 4 20 B 28 Bb 5 AR 0L
AT 0.90 , S5 5R WL 4 3 FnlE 1,

Table 3 Similarities of HPLC fingerprint of 10 batches Mentha haplocalyx standard decoction

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R
S1 1. 000 0.995 0.913 0. 850 0.928 0.935 0.998 0.921 0.929 0. 830 0.924
S2 0.995 1. 000 0. 895 0. 828 0.909 0.914 0.999 0.922 0.909 0.811 0.907
S3 0.913 0. 895 1. 000 0. 988 0.995 0.995 0. 899 0.911 0.997 0.982 0.999
S4 0. 850 0. 828 0. 988 1. 000 0.979 0.975 0. 831 0. 880 0. 981 0.998 0.986
S5 0.928 0.909 0. 995 0.979 1. 000 0.998 0.913 0.922 0.999 0.971 0.998
S6 0.935 0.914 0. 995 0.975 0. 998 1. 000 0.920 0.917 0.999 0.964 0.997
S7 0.998 0.999 0. 899 0. 831 0.913 0.920 1. 000 0.924 0.914 0. 813 0.910
S8 0.921 0.922 0.911 0. 880 0.922 0.917 0.924 1. 000 0.916 0. 877 0. 925
S9 0.929 0.909 0.997 0.981 0.999 0.999 0.914 0.916 1. 000 0.972 0.999
S10 0. 830 0. 811 0.982 0.998 0.971 0.964 0.813 0.877 0.972 1. 000 0.979
R 0.924 0.907 0.999 0.986 0.998 0.997 0.910 0.925 0.999 0.979 1. 000
9 3 10 12
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Fig. 1 HPLC fingerprint of 10 batches Mentha haplocalyx

standard decoction
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Fig. 2 HPLC chromatography of Mentha haplocalyx standard

decoction and standard compounds
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5% ~ 8% B;2 ~ 8.5 min, 8% ~ 15% B; 8.5 ~
9.5 min,15% ~16% B;9.5 ~14.5 min,16% ~19%
B;14.5 ~16 min,19% ~21% B;16 ~21 min,21% ~
24% B; 21 ~ 27 min, 24% ~ 33% B). Kl ¥k K
330 nm, FFFEE 2 wl,
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Table 4 UPLC-DAD-TOF-MS analysis of Mentha haplocalyx standard decoction
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561.100 8 537.103 9 [M + Na - GyH,0,]" OH
381.059 5, [ M + Na - on
C,H,0, - H,0 ]°
363.051 2, [ M + Na —
CyHy,0, —H,0-C0,]"
319.057 9
8 R gpis2l CuHyu 0 [M 4+ Nal® [M - H]- [M+Na]*633.176 5
633.178 5, 609. 182 1
[M + H]*
611.196 6
9 A M CyH5 005 [M+H]” [M - H]" [M - H - Rha -
A8 609. 181 8 607.166 9 Gle] ~299.057 0

OH
o8
0__o0 o
,,,,, 0.0 O |
HO™ " "OH oy OH O
OH

- 132 -



5525 %45 16 M) FEXEAFERE Vol.25,No. 16
2019 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2019
w4
) 1E 8 R 18 F AR . !
e b4 Fat v F . MS/MS 51 g J ZEky 2
B RED TR HEAE T 1 T it
10 gFmS" CaHi04 [M+Na]* [M-H]" [M +Na-CyHy0,]" OH
383.073 9 359.077 0 203.030 2, [M + Na — o Os_OH OH
CyHs0, - H,0 ]* .
185.019 2 O
HO
OH
11 FI ML FE-7-0- C3,H,, 0, [M+H]* [M+HCOO] - [M + H - Rhal* oH
[ B-D-7 % b 755.240 5 799.230 6, [M - 609.180 3, [M + H - HO%O ocn
H-(1>6)-a- H]~753.2235  Rha-Gle]* 447.126 5, HO oH % O )
L-FL 72 4 3t- B H% o o
B2 (M + H - Rha - 2Glc | o O ]
(1-2) ]-p-D- 285.076 1 m
TRt ‘o GooH O ©
12 %ﬁ’:ﬁ[s’“”] Cy3Hj, 04y [M+H]* [M+HCOO] - [M + H - Rha - OH
593.186 7 637.177 8, [ M - Gle] *285.077 8
H] “591.172 0

Hofj,OH
-0 o7 0"
o 0,,_0_
Iy X
HO” >y oH
O OH OH

3 itig

AL W SE T W fr A o R KR 2015 4 R
CrpE 25 80) WEer 8 T )5 T b A B A O, OE
FEFEE T Wi K B P ¥ R . O T AR IR K
THT, T A A o 17 00 ) o R Y A e A R R
KBTI IR], JF o 7K BT 04 44 il 2R 47 [l i, 10
b A A U TR R B E BRI, BN T 2
— o IR 2R R R R A T M R O
b i sF ) £ 728 Ak, T 728 Ak, 5 B0b5 1 1 590 T B 45 il
i S AR TR I 7K R TR H K s i ol
Yy S SR SOASIE 5% 25 6 B o 3 90 B 2K R 43
HEAT B 5% . He R B YT ALK o 24 I 24 % A B
Y T A B o 3 ) I P AT R R o O
N T R 3 A R Y I T VR R K B M Ry 4R L
ST .

I I AT - TR AT I (8] 5T 3 B AR SR B AT A T
7746 S 1R 3 v S AR W Y — 9 R A
I o 22 AH O SCHIR | 45 G BOHE P2 DB I A0 — e R A
S, R A A o T 0 B A2 A AT T HET
9 A EZA A Y, o3 0l D 0 2 LR L 3 AR
M UG 4 WHERR (U T 2R (W 8 FE g 9 At
ARAF (U 10 3 & AR 0 11 fIRE 2K -7-0-[ B-D-Hi %
WEHE-(1—6) -a-L- [ 25 5 3- (1 —2) ]-B-D-1j %5 #
17U 12 SEAETT . A R R R O ME R R B T L 2R
WER AT 5 A% B 0 5 O, 2F— 25 B IE

TOX I W AR A AR B A3 T AR SR U 3 i
7,V 9 FIWE 10 5 FEAH AR, Wi 4 AR Sy e
SE BT AE bR . Hor i 7 BRI I O R E AN
by R, W 3 25t o R RIS O 3 3% 7 R oy SR W, {HL 2t
JEURR B J PR AR 22, 30 T 9 o 3k A T A Ay A e 7
Vi i % D SE AR AR

L HHET LA R R . LK M
P S AR IR R, R BLLL N -K R TR S AR L B Y 43
BERCREE 2 5 LU 2 -0, 2% W IR N I 3 K I 3 R
Bedt o HEAT R PR, I Xt 280,330,350 nm AN A
P K HEAT H 8, R ILAE 330 nm [ 4 65 1% 1 5
BN AT L 330 nm AR AN . S28 k)
PR IR AR 43 25 BE R, R JH A8 S0 9 43 A 5 vk
[ s 00 R e 32 7 IR ) % k5 U i 3 3 ) ) A
177 HEE 70% W i £ AN [R) VA I 1 25 4%, e B
70% FP M5 I W O 2, HL R 3 A R VA O
g R 70% W RS AE o SR O . AR SL T
7] s 00 5 94 i s YA 70 790 i 4 10 i R e 0 1 7
¥ o DAY 2 ARG ) B[] A R AR I AT 7 A R 5
L A ST e A2 ) v A5 B

3 o DK 3% A R A W S E ST A RO I T
IyBAE 0.021% ~0.382% , b 7 1 14 5 & 43 B A
0.105% ~0.847% , i Fl AH X5 %2 98 . 43 #7 J5L P vl g
S SR MO ™ S ) B S R A 98 o O T AR IE
Jo A PR 2 — , ST G 7 b AR T

- 133 -



5525 B4 16 ) FEXEAFZERE Vol. 25 ,No. 16
2019 4 8 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2019
[SE3HK] gongzuodongtai/2018-03-25/6577. html.

(1] EHFHMFERS. PEARLMEZGM. [ M]. [ 8] Biml BH. ¥ f By 253 07 Ak 2% 1504 B B 9 06 2k F 5%
Jb 5t v [ R 25 BB S AL 20150377 ,420. [D]. dbmt:dbgirh BE 25 K% ,2016.

(2] ¥F—ng SR8t AN, 5. AR 7= b 8 af 25 04 55 5 [ 9] ZRHBWY, RURAE, AL, 5. AR T4 J ¥k XF i £ 25 44
EBERERUIR[I]. P E P4k, 2017,42(17) . HEZICURN A W S5 ()] b E 2 Ak,
3391-3397. 2015,40(24) :4860-4867.

(3] SBhEPY, 5L, 228, 45, W7 B 3% W A 2l ik T 201 [10] a4 =, S840 4, 3 i, 4%, DPPH-HPLC-QTOF-MS/
BE[T]. WP E S #2445 ,2013,19(6) . 11-14. LY ISR v | S o o L R = W AR 5 W

[ 4] SOHEAR,BOE, BRI, S5 A -J0 07 25 %) 5 B uk 25 45 [J]. X% ™9 #9585 JF %, 2018, 30 (11)
KA BT ARSI AE R e (1] S 1913-1917.

Fl a7 ,2019,25(7) :6-13. [11] ARdm i, BE T 0 S A 3 280 ¢ 2R 43 M 19 a7 24 A I 3t

(5] BEZRAMTE R L. T AR P 25 e )y §90R: Rt 2 1 P AN VE A Dk AF S LD ] de st b st b B 25 R
L bn o ) 8 AR R (AR SR & ) ) & LAY il ¥ ,2014.

[ EB/OL ].  http://www. chp. org. cn/view/ [12] 3kE, D% L, %. & T UHPLC-Q-TOF-MS/MS
1808081559 d1ea301565a¢24962560d? a = XWJX. AR B 7 W ar 7E R B P9 R AL B 43 K AR

[ 6] e, o250k R A ok i 300 il 2% 55 50 ik A o A 98 O 2k [J]. i 25,2017,48(19) :3927-3934.

HER [J]. 5P RS2 )7 72 e 5 ,2017,23(7) « 1. [13]  HWUNI, M8, %, 45, LA [ e 3 I 5 28 Al 40

(7] rhde ARG A [ 58 IR 2 4 3R Tk 3 1 5K o RIS P WE 5T [T ] v [ oh 25 2% 3%, 2013, 38

I 245 B Jed e B 42 B 97 LA o 24 25 % A TR

i @ %0 [ EB/OL ]. htp://yzs.

satcm. gov. cn/

- 134 -

(11) :1747-1750.
[ZEHE BWEM]





